Higgs boson searches are also important to test physics beyond the MSM. Supersymmetry has been discussed as a possible extension because it allows to solve many problems of the MSM simultanously. The Standard Model is contained in the limit of a large SUSY masses. As each MSM particle has a massive supersymmetric partner in these 
I INTRODUCTION Precision tests of the Minimal Standard Model 1]
show an excellent agreement of MSM predictions for electroweak observables with electroweak precision data. However, electroweak symmetry breaking requires (at least) one scalar Higgs boson to explain the origin of the particle masses by the Higgs mechanism. Up to now, no experimental evidence for Higgs boson production has been found. Although the MSM makes no direct prediction of the Higgs boson mass, predictions of electroweak data depend on the Higgs mass via radiative corrections. At one loop level, the gauge boson masses aquire loop corrections including top, bottom and Higgs particles, as shown in g. 1 2] . While top-corrections are proportional to M 2 t , Higgs corrections yield only a logarithmic dependence. However, with the precise electroweak data it is possible to restrict the range of the Higgs boson mass. Precision tests of the MSM including all available preliminary electroweak precision data 2] favour a light Higgs boson. The MSM predictions of the electroweak observables 2] have been calculated with the ZFITTER 5.1 package 3], including two loop electroweak corrections. From the 2 of the t shown in g. 2, an upper limit of 212 GeV/c 2 at 95% CL is derived. The preferred Higgs boson mass turns out to be M H = 65 +74 ?39 GeV/c 2 , and the 2 =d:o:f: of the t is 16.0/15, corresponding to a t probability of 38%. The measurement of the neutrino-nucleon neutral to charged currents ratio from 4] has a small dependence on the top and Higgs mass. This has been taken into accoount as in ref . 2] . Measurements, MSM predictions and pulls are given in g 2. The pulls are de ned as the di erence between the measurement and the prediction, divided by the error.
Higgs boson searches are also important to test physics beyond the MSM. Supersymmetry has been discussed as a possible extension because it allows to solve many problems of the MSM simultanously. The Standard Model is contained in the limit of a large SUSY masses. As each MSM particle has a massive supersymmetric partner in these 1) 
II MSM HIGGS BOSON PRODUCTION AND DECAYS
The most important process for the production of the Standard model Higgs boson at LEP is the Higgsstrahlung process in which a Higgs boson is produced in association with a Z boson. The Higgs can also be produced by fusion of Z or W bosons, as indicated in g. 3, giving an additional small contribution to leptonic and missing energy nal states 6].
At LEP the Higgs boson would either decays immediately into a pair of fermions or through triangular graphs into gluons or photons as indicated in g. 4. As the coupling of the Higgs to fermions is proportional to the fermion mass 2 , decays into heavy fermions dominate. For Higgs masses accessible at LEP2 energies, decays into gluons or photons are rare, and the Higgs decays mainly into b-quarks or -leptons. 
III SEARCH STRATEGIES
The search strategy depends on the characteristics of the particular nal state. The following types of nal states are considered: the four-jet channel (hZ !), the missing energy channel (hZ !), the leptonic channels (hZ !l + l ? , l=e, ) nal states containing leptons, (hZ !+ ? and hZ ! + ?)
Due to the small production cross section of the signal a high signal selection e ciency and an e cient background rejection are required. As typically 84% of the Higgs bosons decay involve b-quarks, b-tagging is very important in Higgs searches. The b-tagging is mainly based on the long lifetime of b-hadrons which allows them to travel a signi cant distance before they decay. The decay leaves characteristic secondary vertices. This information is combined with additional information from the decay kinematics and allows an e cient tagging of b-quarks. The LEP experiments have optimised their analyses for Higgs boson decays into b-quarks. The invariant mass of the Z decay products can also be used for classi cation. In the leptonic channels and in the missing energy channel, the invariante mass of the lepton pair or the missing mass should be close to M Z , respectively. In the four-jet nal state, the pairing of the jets is not unique. With four jets in the nal state there are six possibilities for the Z pair. However, the invariant mass of the jet pairs and jet b-tagging can be used to determine the pairing with the highest probability to come from the Z decay. The choice of the correct pairing is also important for a good mass reconstruction, because the candidate mass is used as additional information for setting limits.
Important backgrounds come from two and four fermion processes. QCD (e + e ? !( )) has typically a two orders of magnitude larger cross section than the signal processes. About two third of these events are radiative returns to the Z. Most of the QCD background can be reduced by preselection cuts on carefully chosen event shape variables, depending on the nal state. WW and ZZ events can look very signal like. WW events are mainly rejected by b-tagging. It also reduces the ZZ and QCD background. For centre-of-mass energies above the ZZ threshold, an irreducible background from ZZ production arrises for Higgs boson masses close to M Z .
IV LEP2 DATA TAKING V COMBINED RESULTS UP TO 172 GEV Current limits are based on the combination of published results up to centre-of-mass energies of 172 GeV. Four di erent methods have been considered to perform this limit. Method A and B are based on the probability or likelihood function for the signal+background hypothesis and di er by the de nition of the test statistics. Method C is a fractional event counting method. These methods take into account the mass distribution of the events. With method D it is possible to combine existing limits. More details can be found in reference 3. Both the expected and the observed limits have been calculated. They are summarised in table 3. All methods give compatible results. Finally, the most conservative number has been chosen. MSM Higgs boson masses below 77.5 GeV/c 2 can be excluded at 95% CL.
VI PRELIMINARY RESULTS FROM 1997 DATA TAKING
Di erent techniques have been applied by the experiments to separate signal from background 11{15]. In a rst step events are preselected keeping a high signal selection e ciency. For the classi cation of the remaining events di erent techniques are used. Most of the experiments made independent analyses with di erent methods to crosscheck their results. In the four-jet and missing energy channel ALEPH combined the results of a sequentiel cuts and a Neural network analysis 12]. In the channels they give the results of the Neural Network analysis only. Other leptonic channels are covered by cut based analyses. DELPHI prefers sequential analyses in the four-jet and the leptonic nal states 13]. The missing energy channel analysis is based on an iterated second order discriminant analysis. The L3 collaboration 14] also uses Neural Networks to discriminate signal and background in the four-jet, the missing energy and the electron and muon channels. No cut on the neural network output is done in the four-jet and missing energy channels, but the full shape is used to obtain the limit. OPAL 15] calculates likelihood ratios in the four-jet, the missing energy and the electron and muon channels. L3, DELPHI and OPAL presented their results of cut based analyses in the channels. The search results in the individual channels are summarised in table 4. 
VII NEUTRAL MSSM HIGGS BOSON SEARCHES A Scalar MSSM Higgs Bosons
The scalar Higgs bosons of the MSSM can be produced in a Higgsstrahlungs process in association with a Z boson. This process is similar to the MSM Higgs boson production, see g. 3, but the couplings of the light and heavy scalar Higgs to the Z are reduced by a factor sin( ? ) or cos( ? ), respectively. is the Higgs mixing angle. The ALEPH analysis is based on the combination of a Neural Network and a cut based analysis, DELPHI uses a Neural Network for the four-jet channel and cut selections in the channels. L3 makes a three step analysis: After a preselection, the events are passed through a series of automatically tuned cuts 9]. Then a discriminating variable is calculated which is used in the con dence level calculation. OPAL uses a likelihood analysis in the four-jet channel.
In some regions of the parameter space of the MSSM, the light scalar Higgs has more than twice the mass of the pseudoscalar Higgs boson. In these regions, the scalar Higgs may decay into a pair of pseudoscalar Higgs bosons, giving nal states with six b-quarks. Due to the di erent topology, the sensitivity of the standard four-jet analyses can be signi cantly reduced which is the case for very light pseudoscalar Higgs boson masses.
C MSSM Benchmark Limits
The Higgs sector of the model can be parameterized by M A and tan . As already explained, radiative corrections are large and depend on the parameters of the model. The superpartners of left and right handed fermions mix to give the physical sfermion states. As the mixing is proportional to the SM particle mass, stop mixing must be taken into account. The experiments use the following benchmarks as proposed in 5] 
VIII CHARGED HIGGS BOSON PRODUCTION
There is also the possibility of associated production of two charged Higgs bosons in the general two doublet model. The nal states which have been investigated are listed in table 8. Each Higgs may decay into a quark or a lepton pair. As no b-quarks are produced, the b-tagging can only be applied as a veto. Thus, these events are much more di cult to distinguish from possible background processes, and the limits are much weaker than the limits on neutral Higgs bosons.
Preliminary 95% CL mass limits are: 
IX INVISIBLE HIGGS DECAYS
In some models the Higgs boson can also decay into invisible nal states like Majorons or neutralinos 6]. In this case, only the decay products of the Z boson are visible in the detector, leaving a characteristic signature with visible mass close to M Z and large missing energy. Under the assumption that the branching ratio for h,A! invisible is 100%, ALEPH and L3 give mass limits of 69.6 GeV/c 2 
